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FOREWORD

These studies were performed over a one year period. The
liteiatare search on phctic flicker and auditory stimuli was
per-.ormed by Frederick W. Cbltz, who also wrote the Introduc-
tion. the Laboratory Exper.nents, and the Conclusions and Rpc-
o~mendations of this report. Hallack McCord performed the
literature search on aijgesti" snd wrot. tle Group Experi-
ments portion of the study. Williao Orr developed the psycho-
motor compen~atory tracking system and designed the instrumen-
tat',on circuitry. Davil Metcalf interpreted the E•G tracincs.
Harry Arens contribut.d to the li -.rature aearch on photic
flicker and 'uqqestion, mnd he ano Irwin Marlin conducted the
exploratory studies reorta" in Appendix 11 under the Irving-
ton Lab heading.

Apprec*ation for the leadership and support ot Arthur M.
Krill. President of Falcon Research and Developmn|.t Company,
should certainly be expressed.

This report. was prepared by the Falcon Research and Developent Company,
DerA-e,, Cceler.dn under Coutract No. AF 08('635)-36•5, ProJect No. 29!'. The
mee.sivrpt Wm cospleted in Aust 19a.
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COKFDLTIAL .U3STR.T

The purpose for this research was to irnvestigate the potan-
tial of flickering light, sound, ane suggestion, singly and in
combination, for i.se in psycnological weaponry. A search of
the pertinent literature w~s peofcrmed foLl--wed by individual
and group experimentation&. The results cbtained demonstrate
that potential exists for the use of photic flicker as a weapon.
Suggestion was effective in the laboratory but ineffective with
military groups in an unemotionsl setting. Further experimen-
tation with photic fliLcer sin.;Iy and in cenbination with sug-
gestion is warranted. Recomsen.'ations for further specific re-
search are provided.

This wepon. ha beeo reviawed snd is approved for publication.

S -4 DAVM K. DoA
Colosel, USAF
Galore Weaons Division
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I;g.w



-- A" -A - ýZ -- .----- ---- - ~-- ~ a -

S~NFIDENTIAL

.6TABLE OF CO)NTENTS

fale

Introduction ................. . ..... 1

Literature Survey ............. .................... 2

Photic Flicker ................ .... ................ 2

Auditory Stimuli .............. ................... 9

suggestion ....................................... 12

Laboratory Fxperimentation ........ . ..... ......... .. X9

Method .............. .......................... 19

Result............................. . . . . . . 22

Discussion ....................... ..... 28 I

Group Experimentation ......... ..................... 31

Procedure......... . . . . ........ . 31

Subjects. . . . ................. . . . . . . . . . . 33

Results and Discussion ..... ............. ... 33

Conclusions &nd Recomendations ............. 35

Sibliograchy . . .............. . . . . . .. 39

Appendi• I - Compcnsatory Trackinq Task System ......... 1-i

Appendix It - Exploratory Experimentation . . . . . . . . 11-1

Denver Laboratory Stdies ... ...... ....... . -

Irvington Laboratory Studies . ............ 11-5

""OMFIDENTIAL

ID



CONFIDENTIAL

..•LES

Number Page

Psychomotor PerfcrmAnce Time on Ta•get

during Stimulation under Varying
Experimental ronditions ......... ............ 23

2 Psychomotnr Perforrance Analysis of Variance,
Time on Target during Stimulati-n uwjier
Varyi.ag Experimentae Conditions .......... .... 23

3 Psychomotor Performance Differences between
Means under the Various ExFerimental
Conditions as Measured by the t Statistic . . . 24

4 Differences between Estimated and Actual
Time nn Target under Varying Experimental
Conditions ............... ........ ..... . 25

Cognitive Functioning Analysis of Variances
Differences between Estimated and Actual
Time on Target under Varying Experimental
Conditions ................... 2b

Significance of Differences betemvn Medns
as Meaaured by the t. Statistic .. ........ .. 26

1-1 3.-ploratory Experiments, Cam No. 1.
lsychomotor Compensatory Tracking Time

an Tavget in Percentages, No 9 ........... ZZ-2

1I-2 Zxvloratory Experiments, Cam No. 2,.
Psychamotor Compensatory Tracking Time

n Target in Percentages, N o 5 ........ . 71-4

11-1 Exploratory Experiments, Cam No. J,
Psychomotor Umpenratory Tracking Time
on Target in Percentages, N a 3 . ... ..... • 1-6

11-4 Mean Error Response in Detecting
Simple ?als. E4uations .................. . . 17-12

viiCONFIDENTIA4



CONFIDENTIAL

INTRODUCTION

Thig document reports inveaitigations on the effects of vis-
ual. auditory and psychological stimuli, or any efficacious cum'-
bination of these, for potential .,se in psycholoqical weaponry.
The study beqan wilh a search of the literature, followed by ex-
perimentatio.i with individual human subjects in the lavoratory-
and experimentation with small groups of military PNibjects it.
the field.

The major objective of the' study was to identify meth~ods for
produc:ing maximorm deleterious effects upon enemy forces by sub-
jecting them to psych-')-phyasioloqical stimu~ation, and to enhance
and spread these effects by paychological maripulatior'.

For example. dependent upon the mothods and intensities used,
studies reported in the literature revealed that drproximatcly

* five per cent of the normal population reacts to intense flick-
ering light with epileptic-type seizures. Should five per cent
of an enemy forcc react to phutic stimmlation with seizure ac-
tivity, panic could spread to other members of thu force, caus-
ing incaracitations and disruptLcons far in excess of the five
per cent initiatly rcr.zdered ineffective because of seizures.
Further, if panic behavior were intensified by the addition of
auditory stimulation such as interrupted sounds, white sound,
or the humnar voice, the* cumuldtive mffai.Lts woulAd bc more devac-
tating than any of these stimuli deliveredi singly. These hy-
potheses were tested with individual human subjects, to the ex-
tent permitted by time and funds,* during the course oý. this
study.

I CONFIDENTIAL
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LITERATURE SURVEY

To analyze in detail thecx c rimerntal vnthirls, techniqu.es,
And instrumentation u~~cd by other experimenters~, a survey of
the liLerature wd4 made. The survey was largely concentrated
in three jreAf. These jncludcC photic sitimulation and visual
sti~nuli, auditory stimuli, and the effects and 'possible uises of
suggestion. All. evidence of deleterious effect was noted.

Consjdertible material had to lie sczutinized. Most of the
studies published dealt with diagnosis and treatment of patho-
logical conditions. Additionally, many experimenters are prob-
ably reluctant to publish data or experiences in which subjects
suffered harm or incapacitation. Still, the evidence in each
of the three areas was that con~idcrablý p'tontial exists for
adaptation to' psychological weaponry.

PHOTIC FLICKER:

The approach a rd purpose it. this project for the study of
human reaction to photic stintulation was to determine whether
flickering light could he employed as a weapon against enemy
pnpulations.

That the human brain rt.'.duces electric currents was discov-
ered in 1875 by R. Caton. F'. von Marxow in 1893 discovered that
those currentz could be changed in the visual area by optic
stimulation. Hans Berger ().929) began thie work that led to de-
velopment of the modern electroencephalogram. He measured arnd
distinguished between what he called brain waves of the first
order, occurring at 10 to 15 cycles per second. and waves of

scco-d ordcr, occurring at 20 to 32 cyclen per second. 4.'
later renamed these alphna and beta waves, respectively. Berger's
work did not attract much attention outside Germany until 1934
when Adrian (Adrian and Mathews. 19.34) confirmed the existence
of che electroencephalogram in the United States. This initi-
ated n lazy.. amount of rczcn.-ch work. in many countries. Im-
provements in interpretation of brain wave patterns and in in-
strumentation rapidly foll.owed.

Walter,. Davey. and Shipton (1946) in early studies on phnntic
driving, the changing of spontaneous brair. wnivrz to synchronize
with externally delivered light flashes, precipitaiuad somie sei-
zure A'rtivity in their suojecLs.

CONFIDENTIAL
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Cobb (1947) suggested that flickered lilht might provoke:
bvizures in individuals witn convulsive disordcrs, and this has
been verified by numerous investigators. Photic 3timulation
equipment has since become standard for the modern EEG labora-
tory. Producing seizures in the laboratory is useful in provid-
Lng neurologists with an opportunity to nbserve seizure activity,
and it aids in the diaqnosis and treatment of some types of epi-
lepsy.

Much of the original pioneeK work with photic driving, in-
cluding stimulation, and measurement and interpretation of re-
sults was done by Walter (1953) whose book generated consider-
able interest an. further innovations by other researchers both
in experimental methods and measuring instrumentation.

Walter reported that it was not necessary to obtain "exact"
synchronization but that the responses noted can occur when
the flicker is within 10 per cent of the subject's brain wave
frequency. Among the responses thus produced were "strange
feelings" and faintness or swimmi.ag in the head: some mubjects
became unresponsive or unconscious for a few moments; iu aome
the limbs jerked in rhythm with the flashes of light.

Since the results of the laboratory experiments were first
reported, many accounts of untoward effc.-ts have been rcceivcd.
These show definitely that, far from being laboratory curiosi-
ties, reactions of vertigo and epilepsy can occur by accident
when an individual is exposed to the necessary conditions. In
his book, Walter gives the report of an Amsterdam correspondent
verbatim:

"I was still in the army and my driver and I wer- driving
home one day throuqh an alley of trees in bright daylight. As
I wag tired, I relaxed in my seat and closed my eyes. .?he sun-
light that came through the trees played on my face, when sud-
denly I was aware that I had made some violent motions and woke
up with one hand firmly on the windscreen--and this had pre-
vented me from falling off the jeep. I was very puzzled and
the next ti.a we dlrove throeaqh thz allcy I tried the experiment
all over again, but now I was all set for it. Mow I could
close my eyes but a very little while, and I knew that if I
kept on, I would lose control. When I looked straight ahead,
however, it did not bother me, except that I felt a bit queer
and always seemed to try to avoid the flickering light of the
trees, which I did with my hands before my eyes."

-3-CONFIDENTIAL
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In another case a man found that, when in the movies he
nuddenly felt an irrepisaLibl" impulse to strangle his neighbor.
lie never actually diu harm aayonc, but once "came to" with his
hands arniond his neighbor's throat. The subject of the film
had nothing to do with the impnlse, which seemied to occur if
he movcd his head suddenly while the film was on. When experi-
mcntcd upon with strobcscoric flir'kpr, he developed violent
jerking of the limbs ,hcn the flash rate was up to 50 per sec-
ond- that is, about the flicker -atc of thc film prnjectcr.

Another subject "passed out" for an instant on a number of
occasions while cycling home on fine evenings duwui an avenue
of trecs. In this case, the 6lackening of his control had
sLowed down his pedaling, thus changing the flicker rate .p-
preciably, with a resulting rapid recovery.

One Falcon research scientist knows of a teenage baton
twirler who goes into a convulsion every time the light strikes
her spinning baton at the wrong frequency.

Vim magazine (Sept. 21, 1962) reported that British phy-
sicians are seeing cases of seizure which accompany the view-
ing of television. Of fourteen persons seen by the doctors,
only five had a previour history of epileray. Also, of the
fourteen patients commented on, nine had saizuLes only while
watching television. The fact that this phenomenon occurred
in Britain is significant, since a flicker rate of the British
TV picture fairly closely approximate the rate known to induce
seizures. Another reference, Bower and Pantelakis (1962),
deAls with somuewhat. the same topic.

Much of the evidence regarding the deleterious effect- of
flicker has been advanced by Air Force and civilian flyers."-.ic%_. vertigo" has become a familia: term among pilots,
and a number of reports have been published.

One of the most complete reports asoeared in the MATS
FLYER of April, 1956. An unsigned article by a pilot engi-
neer ;ives several instances of flicker vertigo experienced
by the author and includes his account ot several experiments
to test the occurrence of the phenomenon.

MKjor Charles A. Perry, Chief of USAF's Department of
Flight Medicine, at Randolph Air Force Base, Texas. reporting
to the Aero Medical Association at a national conference held
in Los Angeles on April 27, 1959, cited several dramatic ex-
smples of grand mal, major epilepsy, induced by flicker:

-4-
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A 8-36 tail gunner was suddenly seized by convulsions. --he

last thing h. rcmcmbcrced was scanning ti1e engines and seeilng
the sun thruugh sluwly-tu::ning propeller blades.

In aunother ca~c, a pilot servizis ee airdrome officer was
meeting an incoming C-54. While standing on the ramp waiting
for" engine shut-down, he suddenly was seized by a grand mal con-
vulsion. The last thing he remembered was noting thc rays of
the setting sun through the revolvisig propellers.

In both instances, the seizures were reproduced in the labo-
raLory by flicker stimulation at 10, 12, 14, and 16 cycles per
seccnd.

Scholer Bangs, in an article published in the July, 1959,
issue of THE PRO'S NUkT, reported that he was a passenger in a
helicopter on a bright spring morning when he became aware of
"flitting black-barred shadows of the rotor blades" as the pilot
swung into a new heading at about 2 o'clock high. Almost in-
stantaneously a "violently-pulsing, red cloud" destroyed his
vision and he was seized by "excruciating, uncontrollable panic."
He struggled to get out of the plane--500 feet above a green
meadow--but his safety belt held. The startled pilot immedi-
ately banked and he3ded for home bases and the passenger imme-
diately recovered. This occurrence, too, was repeated experi-
mentally, again with sudden onset and sudden recovery as the
subject was exposed to and shielded from the stimulus.

The "red cloud" reported by Scholer Bangs has been mentioned
by etCher investigators. Dr. John T. Flynn, writing in THE PRO'S
NEST of January, 1962, reported that the intensity of tne light
source as well as its color has an effect on what he -alls
"flicker unconsciousness". He says that "bright light of a
sitgle color has been found to be about one and one-hal: times
4 sore effective in causing flicker unconsciousness in susceptible
individuals than neutral white light nf the same intensity."
While all the colors of the spectrum have not been tested, Dr.
Flynn reports that blue and orange-red are more likely to cause
itoubl*, especially the latter. H* also says that when the eyes
are closed while exposed to an intense white light, it is still
perceived as red or orange throucr the closed lids. This may
explain why e1.xing the oyes does not prevent reactions to
flicker, but may actually accelerate them.

The case of Joel Thorne, a wealthy Los Angeles pilot, brings
another azp-ct of flicker into fn'mi,.. Thornc took off from

4--
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tLnckhecd iar Turmin.al on a stormy night, flying a low-wing,
.;inqlc-cncninc plane. His plan•e was seen to entur low-hanginig
clouds se,,cral times and then euiwu hurtling down in tight, div-
ini turns from which he barely recovered above North Hollywood

4 roofs. Put this lat rtvn an,1 pu.ll-out tore a wing from his
plane, which crasi-ed and burned. Since Thorne had had n-.er-
uua bruses with C". officials•- ver erratic flying, this was
imrediately assumed to bu the cause of the accident.

But two Civil Aeronautics Board investigators were not
satisfied as to what caused Thorne to lose control of his pline
seven times in succession. On a hunch, they rented a plane
identical to Thorne's and equipped it with an anti-collision
light mounted at the same forward location on top or the fuse-
lage as a light on Thorne's plane. They waited for a night
with low dirty clouds and an overcast sinmilar to the one exist-
ing when Thorne crashed.

In reviewing Thorne's crash findings the CAB investigators
said they experienc4d "serious vertigo" as the rapidly rotat-
ing beams of the anti-collision light gave a whirling illumina-
tion of clouds enveloping the plane. They found that their
only escape frum vertigo was to dive out of the clouds as Thorne
had done.

Research ty Beech Aircraft Corporatien hah caused then to
issue warnings of the effects of rotating anti-collision bea-
cnns on both the top and bottom of single-cngine planes flying
in clouds. Flight tests with a single-engine Bonanza have re-
vealed the possibility of caur.ing "distractions, discomfort,
and vertigo" which "could be disastrous" for a pilot with lit-
tle or no instrument flight experience and "extremely hasard-
ous" for an experienced and proficimnt instrument pilot.

That photic flicker can trigger seizures and other adverse
effects among human and animal subjects is therefore well estab-
lished in the literature. Lennox and Lennox (1960), authors of
the accepted classic in the treatment of epileFsy, state that
all ;i.dividuals possess a bwisugm threshold and that degree of
seizure proneness is the variable, not presence or absence.
These authors also contond that the seizure threshold is often
lowered by birth injury or high fever in childhood. This con-
tention is supported by numerous case histories. It follows
that in countries where physicizia-aLtended births are uncommon
and where childhood diseases are not gererall, treated by com-
p.tent mcdic3l practitinnors, the seizure thtesholdz of the

-6-
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general populations would be lowest. Lennox and Lennox acce:pt
the incidence of epilepsy in the United States as being one-
half of one per ce:nt, a fi,iure arrived at by study of World
Wars I and I1 draftee incidence. The figure estimated for
S•itzerland wai appzoximately one per cent. In countries w;tlI
lesser developed medical treatment this figure increases.
Driver (1962) Zound that 75Y% of his experimental epileptoid
group evin-ed convulsions when exposed to photic flicker.

Photic flicker evokes seizures in individuals who have
never previously experienced an epileptic attack. Watson t±~buo
in a study of 100 helicopter pilot trainees for the U. S. Army
found clinically significant abnormal EEG responses amonq 5 per
cent wher Pxposed to photostimulation. These trainees had been
subjeacted to rigorous physical examination prior to entering
into the helicopter pilot training program. Lennox-Buchthal,
Buchthal and Rosenfalck (1960) found that 6.9 per cent of suc-
cessful applicants for pilot training in the Royal Danish Air
Force during the period 1951-1955 were zeizure susceptible when
subjected to laboratory photic flicker. Brandt, Brandt, and
Vollmand (1961) studied the response of 120 subjects, mainly of
school age with none over the age of 15. Various flicker fre-
quencies were used at intensities from about 25,000 to 100,000
foot-candles. Seirures were precipitated in 25.8 per cent.
They concluded that the human brain, when not fully maLure, is
more susceptible to seizure response with photo-stimulation

than the mature adult brain.

DeArellano and Windle (1961) report the accidental death
of four monkeys -'hich developed status epilepticus (continuous
massive seizures) during exposure to intense photic flicker be-
ginning at one and increasing to eighteen cycles per second.
They presented the photo-stimulation at three inches from closed

Ulett (1953a) reports on a study conducted with 306 sub-
jects who were subjected to photic flicker at rates varying
from 3 to 33 cycles per second and at an intensity of 300,000
fnot-candles. Sixteen or 5.2 peg cuwL of their subjects had
disturbance of consciousness, fainting, syncope or convulsions.
This figure closely parallels th-• findings of Watson (1960) and
Lennox-Suchthal, Buchthal and Rosenfalck (1960). In addition,
Ulett found that 87 or 28.4 per cent, responded with nausea.
headache, or feelings of movements in space. Tvo physicians
working in the laboratory reacted severely. U-e developed nau-
sea, dizziness, and confused thinking, toaether with reading

-7-
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ond %1-'h diffictlties. The other developed chronic gastro-
intestinal symptoms which would come and go as his exposure to
:..tLic flicker varied. These were persistent and not transient

effects.

in anothor study, Ulett, Gleser, Star&, Haddock, Lingley,
an'i, Lawler (1953) found a significant correlation between anxi-
Lty proneness and the amount of dysphoria produced by flicker.
This finding may indicate that the incapaciLatiny power of
flicker would be enhanced when used under battlefield conditions
of stress.

Cartcrette and Symmes (1952) reported that the color of
fLicker is an important variable in the production of abnormal
EEG responses. In an experiment, carefully controlled for in-
tensity, they found red to be the most effective, followed by
green, blue, and white, in that order. Wratten gelatin filters
numbered 24 (red). 74 (green) and 75 (blue) were used. Sub-
stantial differences were measured. Stimulation was presented
with the eyes open to avoid having thQ closed Pyeli.s act &.. a
red filter. They furth, r report that two of the photogenic
epileptic patients they examined were benefited spectacularly
from the use of glasses that eliminated the red end of the spec-
trum.

The use of extremely rapid paired flashes of stroboscopic
light has also been uced (Schwab, et al 1955). The rationale
for use is that optic neural pathways would be more receptive
to maximum stimulation during the second of the paired flimhes.
Overall effectiveness of paired flashes, though, was not sig-
nificantly greater than those delivered singly.

Numerous other studies deal with responses to photo-
ým, ulatem,,n by, various diagnost.c gro.ips such as neurologic
disease (Wells, 1960), (Schwab, England, and Gray, 1955); brain
ditorders (Boldyreva, 19b6)l schizophrenia (flein. 1962); de-

pr,,nivo naychosen (Wilson, 1961); brain tumors (Bechterera,
1962): chronic alcoholism (Strellchuk atd Melekhova, 19f2); and
with qelf-induced epilupsy (Chao, 1962). Thcc are of interest
in that they confirm that the incidence of seizures in response

to photo-stimulation increases as the health of the population
decreases. Methods of instrumentation are also of interest.

Not all studies with photic flicker report soizure activiLy
on the part of their subjects. Alexander (1960) reports little
effect on subjects who wert. cxposed to twn anO one-half hours
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oL photi- flicker. Four General Radio Strobolux lamps were
used simult-anen,,ly wlith lamp no. I flickerinrj alternately at
41 and 15 cps, no. 2 at 10 cps, no. 3 at 5 uyps, anid no. 4 at
15 cps. The total peak intensity was 350,000 cand'.e power.
Two and one-half hours of photic stimulation did riot increase
the subjects Ausceptibi.ity to flicker.

Bach (1957) in his three-year study for the Army, and end-
inel with the Tulane Symposium on Flicker, obtained essentially
nnn-incanaeritatinq results. His experiments used frequencies
from 6 to 24 cycles per second, but used a fixed frequency
with each subject. No variations in color were attempted, but
onc experiment varied the light-dkrk ratio. Flicker at nine
cycles per second ane with A light-dark ratio smaller than 1:3
was found to b2 most disturbing in terms of subjective re-
sponsCs. Some deqr•_ of drowsiness was reportcd by all subjects
who experienced this stimulation.

Remond (1964) reports on a technique I.e has developed over
the past ten years fok production of spacial-temporal maps, rep-
resenting c~ortical activity during exposure to photic flicker.
Graphic evidence of EEG signal activity is obtained by computer
analysis both as a function of time and as a function of the
topographic distribution of the phenomena in relation to experi-
mental conditions ard events.

Cortical and subcortical events occurring between stimulus
and response have been rather fully covered in Whipple (1964).
This volume and its supporting bibl.oqraphies represent present
knowledge of the neurophysiology associated with evoked re-
Seponses to photic stimulation.

Automatic, frequency, and computer analysis of KEG signals
i& L&eatwu in Brazier (1962).

AUDITORY STIMULI,

The initial literature survey on auditory stim-uli wds di-
rected toward seeking broadly the types of atimuli whicn m'-,
inflict incapacitating or disabling effects upon an aremy popu-
lation. Zxcluding focused ultrasound, which comprises a sepa-
rate research area, the field was narrowwd to auditory flutter
and white sound.

-9.
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Auditor, Flutter

The literature uncovered ui.ing auditory fluttcr or square
wave sound was not extensive.

Vor She!lur (1932) found that cy presenting photic flicker
and au2itorv flutter concomitantly the brightness of the flicker
was enh.anced.

This phenomenon was verified by Knox (1953, 1957). Knox
also irvestigated the CFF (Critical Fusion Frequency) of flick-
ering light presented with silence, continuous sound ntiwilation
and f..uttering sound. No significant differences in CFF were
found under these various sound conditions. Knox concluded that
auditory flutter carnot produce flicker when not already pres-
ent, i.e. above CFF, but that auditory flutter increases the
pronouncedness of photic flicker when it is already present.

Neher (1961) reports on the lack of success in obtaining
evidence of alpfa driving in the REG tracings nf subjects ctimu-
latcd with pure sounds fluttered _:n the alpha range. He did ob-
tain driving by recording a complex sound, beating a snare drum
with the snarc released, and fluttering this sound in Uiv alpha
range.

Teichner, et al (1963) in a paper on sojnd distraction gives
evidence that at all sotad ratios, performance in noise is bet-
ter than in a condition of silence. They suggested further re-
%aerch using a distraction-arousal model.

,White Sound

An interesting literature has recently developed with re-
"-..ct to white sound.

cook (1960) differentiated botween white noise and white
O sound. White noise is the simultaneous presence of. all frequen-

cies of noisd in the audible spectrum in equal intensity. White
sounA is derived from the precise tailuriusig v wlsit•o aots tco
match the stnsitivity versus frequency characteristic of the car.
He stated white sound is capable cf producing uniform and high
degrees of stimulation over a large fraction of the 30,000 audi-
tory nerve endinjs distributed along the basilar membrances of
the inner ear. Cook further stated that whitp sound, prupvrly
delivered, acts as a catalyst to hypnosis.

-In-
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White noise has beet, used f or some time by psycholoqist!; in
controlling t.he intelligibility of noise stimuli. Other types
of noise may be intelligible, that is, they may have same ex-
periential. me~aning for snme subjects.

Z.,cks and Freedman (1963) reported that the aboilities of
baib~ects tn porform an auditory localization task deterior~ited
after one hour of listening to dichotic white noise, but only
if they were activly mov4.ng about. Similar expoaure to the
noise while the subject was pa-sively moved abolit in a wheel-
chair by the experimenter had little if any effect on auditory
localization. Exposure while active had an adverse effect while
exposurp whi le oass...ve did not.

Freedman and Pt aff (1962) rubilished similar finding3. in
their experiment subjects were first tested on ability to dis-
tinouish time differences of d pair of clicks de~ivered to the
ears by earphone. Delay between signals to the two ears wasn
variablet from 5 microseconds to one millizoeond. Ambulatory
subjects exposed to two huLors of contir'ue'is dichatic uhite Iaoisk;
suffered a loss of ability to discriminate time differences;
those exposed to Lhe saw.e noise stimuli while ly.:.ng still on a
bed did not give evidence of discrimination detericration.

The bulk of the research reported on white sound deals with
its use in dental operations. The method of delivery is via
stereophonic earphones and mixed with music. This method is
called audio analgesia. Licklider (1964) believes there has
been no serious work in the* del-xe:1 of white sound withntit the
use of earphones. flc indicated his own work using loud-speakers
.rather that& earphones was exploratory and not concluisive.

Gardener and Licklider (1959) reported that through use of
fllo Audio Anayuisiac, effective analgesia was pto~duced in 63
per cent of 387 dental patients who previous-;, hacl required a
local anesthetic or gas. They also reported ;,hit extractions
were made on 119 patients, using only the Aud..o Analgesiac for
anesthesia.

Gardener, Licklidex, and Weitz (1960) in a later study with
50l00 dental patients of 9 dentists stated that audio analgesia
equipment was fully effective in 90 per cent of the cases. One
dentist extracted over 200 testn using no other anesthetic with-
out encountering any diffitulty or report uf objectionable pain.

CONFIDENTIAL
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D0vis and Glorig (19til) qave mnirriun apparatus requirements
for audio analgesia and the limits of intensity fuo safe usage.

Scveral other investigators have been unable to duplicate
these results in dental type situations. Carlin, et al (1962)
tested dental patients with a vitalometer while they were being
abinistered white sound. The vitatometer tingle was not can-
celled. Robson and Davenport tested 13 subjects with a thermal
stimulus during exposure to white sound and failed to obtain
any significant alteration in pain threshold.

Pishkin and Hershiser (1963) using Cook Laboratory white
sound and mt.sic recurds repruduced on a stereophonic speaker
systen found it to be a noxious stimulus to their subjects.

SUGGESTION:

Suggestion elicits action through communication addressed
to feeling and cmotion. eird (1940) pointp out that suggestion
operates to restrict critical thinking througn selected empha-
sis without investigation of the assertions made by the sugges-
tion. He differentiates between direct and indirect su~jestion
on the basis of whether the recipient can perceive the sugges-
tor's aim as well as the mode of ptudwntation. In direct sug-
gestion the recipient is aware of the intentions of the sugges-
tor. In indirect suggestion the aim is camouflaged and the
subject is often manipulated into believing that self motiva-
tion or other causes are responsible for •i• &ctions.

Another kind of suggestion. auto-suggestion. is possible
because individuals have experienced language and symbolic
processes in connection with somatic occurrences. Thus a per-

jn may tall' to himself and secure much the same kind of result
as suggestion delivered fru' external sources. Sensorj and
memory processes when conditioned and aroused may initiate ir-
resistible desires to carry out self-suggested acts.

tMportant compossu.sLs of suggestion include the usc uf par-
tial aspects of situations previously effective only in their
totality, the constellations of habits, wishes, strivings, and
experiences of the recipient, particularly those involving
emotional components, and the motivation lying behiad the sug.
gestion.
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tu. r's :il r. cc' it u, a li ai ni in e pff ch of

. oo a.Cf -p1 ?r3 ty of deleterious and disrup-
ti-e b-.1,wxar.1 jcL.1. 'Ii',sc ranic .. or- bimple incapacitation

S.~; cion Itis r.3c ri Fid ti-, o'':r ot in~dividuals,.1tjoups.

To cite out a L-W LXa-P1.ŽS, Hawcliffe (1939) discusses
"t!hrnstur -ania" a tv,, denonriLf that %uyjustion, in~tense ex-
pcctation. fea'r, and severe anxiety' may, imong primzitive comn-
moitnitirs, produce a currat resulting in death. Raweliffe also
refers to death by sugqcstion elsewhere in his book.

Barber (1961) is critical of the noion~ ti'aL su-jqpstion
alor#t may actual.ly be a cause of dcý;th.. He does concede that
a rncmbcr of a primitive population milqnt be so rea~dily influ-
ence.d by suggestion that he dould sir~ply give up hope, go home,
and starve himself to death. LitairL Vi'*te erd result woxld
b4) the same.

Lo Shan (1962) provides a historical ar.:ount ot death by
sioggostion and cites other refcreincez whuiw thec phleflnoenon is
discussed. rie points cit t*ilat in early tinies maoy people In.-
lieved in the possibility uZ 4MdL y SUYqestion.

Cannon (1942) discusses instances of *voojnc death' occur-
rina in human b~eings one] Richter (19J57) deals with *Jea'h prcne-
nests beinq *suqqasted" into rats.

Regardless of the view tha~t ev-e takes *;)ut the power of
sU-77stion to produce death. th'-rv is tjo doubt. that suggestion,
either dc~ibcrnf.- eor acciaental, ha-i product-4 bevti..uly tii.a-

jý,Citntlnq :ftedcts in sc.t-re persons Aid 4roups. Injentokis ap-
plicatwii c-,rtainly can con-vc~t -some ot themze reportee' delctcri-
ous etffects to military use.

for inhi~tnce, as recently as Maiy, VJ.63, Rankin and Philip
(190j) rep.rt on in *cptdemx(. of 1a.zfrmin. -!)-at inrapacit.dtd

a ]nod r a:-i prs-)n- n.r t!: Ba~oba Oxztriet of Tiv'iyka ->
d.Lnhors irndicat:_ tnat "No lata. cazc: navc been reportcd". !.-
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say, hon'cvcr, that symptoms lasted from several hou.s to a maxi-
wii of sixteen days. They indicate that, althou'1h the condjtiin
requires further stucy. it probably reojlts from mass hyst.rja
;n sus ceptible Popjlation.

More recently this epidemic has died out in Tanganyika but
has erupted in Uganda ncar the Con%!o bordpr.

In dedling with the historical background for their conclu-
sion, Rankin and rhilip cite several caseq which are pertinent
here. Among these is the case of the woman factory wcrker who
suffered convulsions for ý4 hcurs after a mouse was cropped down
he- neck (fear effect)k the religious revivaltrs in Kentucky who
became so fearful of the fuLurc that some "took to barking likc
dogs'.

lawcliffc (1919) alin reports on *Jumpinq disease" occur-
ring in the Malayan States. (This was also reported as occur-
ring among early eay woodsmen in New England.) Jumping disease
wd manifest by ejaculations asid violent mnivcn,ants following th':
actions (suggections) and words (suggestionu) of other persons.
Apparently in the above Malayan society it at one tine was con-
4idered amusing to hypnotize a perbon and suggest to him that he
was a civet cat. This done, the individual would get down on
all fours, stalk barnyard chickens, and ed. their raw flesh.

Mason (1960) indicates that Rasputin apparontly used indi-
rect stigntion to render those who sought him out more suscep-
tible to his Su.q4vtLions. It is alleged that Rasputin kept a
corridor of hypnotically-controlled *living statues" outside his
chambers. These cataleptically-entranced persons offered strong
suggestions as to the pc-,rs of Rasiutin to visitors who might
bc skeptical of hip..

"Y'rris (19S7) discusses "saka" -- caese of hysteria occur-
ring in a Kenya tribe. Saka, which attacked only wen in this
society, resulted in fits of shaking, convulsive moveaents, and
apeaking strange sounds. Likely the occurrence of saka resulted
from Acme form of societal suggestion.

Belo (1"(0). in discubs~ng tranci behavior in Bali, points
out that mat.v, on ceremonial occamionk, wi I -41rntr.eouslv qo
into a trance, suffer convulsions, dissociation, anesthesia,
and amngsia. Others woulo become hysterical, fall limp. become
rigid, suffer crying spells. and talk in an unknown tengu,.
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Some of the :.,L.anccd persons would attaLk their own breastS
with a ch-rp aaoder. kFcrnaps this may be likened to the n,•k
fsychosis at. one time occurring in Malaya.

The above tends to indicate to some extent the role buy-
gestion may have played and can play in less sophisticated so-
cieties. Modern-day societies, however, perhaps are no less
susccptiblc to appropriately plac:ed suoqustions. Examples of
suggestion working in modern times in the U.S.A. include the
1Q39 Orson Welles "Invasion from Mars' scare and the "Phantom
A;sest.etis• of Mattoun" tias-to.

It should bc -tressed here, too, that direct contact with
a person under certain conditi,':.s i not a requisite :o trancL
induction. McCord, among others, has succeeded in hypnotizing
subjects rather readily over the telephone. Rawcliffe points
out that on a closed-circuit British Broadcasting Company tele-
vision show, two TV engineers were hypnotized so deeply that
they required the presence of the hypnotist in the flesh to de-
hypnotize them.

Also, it is not necessary under certain circumstances, for
a person to know he is being hypnotized or even to consent to
it. McCord (1964) readily has induced hypnosis in persons who
were engaged in reading a book. Altlough some of these actively
tried to resist trance induction, a good proportion went into
hypnosis anyway. One sub]ect tried to resist entrancement by
tryiny to look up telephone numbers while attempts were made to
hypnotize him. Hlc was able to look up only three nwi,,ln-, , how-
ever, before becomi:ag too deeply hylnotized to continue his
search of the phone book.

McCord also sought to hypnotize a twenty-year-old female
subject who was copying a letter on the typewriter. Although

she tried to resist, she closed her eyes in about three .inutes,
finished the scntcnce she was typing from memory, and then was
unable to continue typing at all. Watkins (1949) reports the
case of a subject who was unable to resist trance induction even

though she was offered a sum of money if she could.

In any event, there seems no question that aptly used sug-
gp.ition could play an important role in the area of psychologi-
cal weaponry. The eifectivetness of any suggestion, however,
would depend to considezable extent on how closely it tied in
with the religion, superitition, and general culture of the

community under ,-oncern.
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Thtns, sc.-,-, communitics would Lu Lip. for cnrc fcr. :, *'f1.om-

'non and other:i for anotner. becau-u of thi3 cxi~ting "ripe-
nLss," fur instance, Yu4osla'.,ans experiencing a severe earth-
qudtlc in the sunmmer of 19A3 wcrc 3"L: Wo-ld war III had broken
out. Th2y were convinced that war was imminent and selected out
of the suq.qestion (earthquake) the substantiation for the thing
they were ready to believe.

For other examples cf readiness to accept suggestion, shortly
,after the close of World War II, a sewer exploded in Brooklyn.
People ran screaming into tht! street, believiji the Ru3sians had
dropped the acom bomb. Also, in Denver, Colorado, a few years
ago, a disk jockey suddenly interrupted h.s projram with the an-
nouncement, "Don't panic: Uon't panic: We'vc just had a report
there's an amoeba loose in South De.nver:' Needless to mention,
the police eepartment switzhboard was jammed with calls from
persons wanting protection from the strange, unknown creature.

In the above instances, each "society" was ready in its own
irdividual way to b' reac]Ned by and respond to the asaggcst'ons
given. It no doubt is true that every society has readiness
factors which can be tied in with to make it susceptible and re-
active to certain forms of suggestion.

Practically every writer on mob panic behavior points toward
direct or indirect suggestion as a major causal factor. Brown
(1954) agrees with this contention.

Previous reavarch on the production uo panic has taken two
emphases. These are the relationship of factors within the in-
dividual and the relationship of outside factors.

Strauss (1944) has summarized the first of these factors as
"!.,y rclate to military action. He contends that individual fac-
tors in panic are: 1) Those that physically weaken men like in-
toxication, bad heilth, poor nourishment, or fatiyue; 2) Those
that lessen their mental ability, such as confusion, doubt, and
uncertminty? 3) Those that produce igh emotional tension and
heiv,'tened imagination like anxiety, feelings of isul4Lion and
insecurity. It appears that this grouping has omitted group and
cultural factors. Not all starved troops panic and some well-
fed troops do. Leaderless and starving Japanese troops did not
surrender during World War I1.

-16-
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Research is required on how to trigger panic, Mnab hystcria,
and other incajpacitatinU effects in enemy Populations throuuch
the predictable and controlled use of uuygestion. That it can
Le done is established. flow it can be induced and to what ex-
tent by what stimuli in specific cultures is not known.
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LABORATORY EXPERIMENTATION

The literature search sugqested a plethora at potential ex-
perinental variables requ,.ring careful control. These included
intensities of flicker, frequencies of flicker, light-dark ra-
tios, color of flicker, types of sound, intensities of sound,
and typos of suggestion. All of these, if tested singly and in

combination would require a vast number of experimental condi-
tions and more time, experimental subjects, and funds than pro-
.4anmned during th: project period. Variables. therefore, hdd
to be severely delimited. This was accomplished, in part. by
exploratory and pre-experimentation as reported in Appendix IT.
Selection of variables was accomplished on the basis of thosc
essential to test thc m.or hypotheses.

In keeping with goals of practical application, methods of
applying the experimental stimuli were restricted to conditions
that could be delivered in the field. Thus, white sound, on
which detailed laboratory data is available, and which has prov-
en effective in dental operations when delivered via stereo ear-
phones, was presenteo through loud-speakurs at a maximum ambient
level short of causing permanert hearing damage to 3xperimental
subjects. Flickering light was presented at maximum intensities
short of causing permanent eyc dzmage (burning of the macula) to
experimental subjects and without diffusion even though it was
known that light diffused very near the eyes by means of opal
glass or half ping-pong balls gives more effective results in
the lWIrdLoLy.

METHOD:

txperiveaetal Subjects

Sixty-four subjects were obtained from the Color.,do State
biployment Service. The only pre-selnction criteria were that
subjects be males over 21, not more than 30 years of age, and
not university graduates. A confidential medical history was
obtained to prevent admitted epileptics and individuals with
organic brain damage from participating. Cattell's Sixteen Per-
sonality Factor Questionnaire, Form C. was administered to elim-
inate qrossly abnormal subjects from the study. This scale also
contains a concealed intelligence factor. Analysis of the per-
sonality testing results provided information that the subjucts
were essentially within normal limits on personality factors and

-19-
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zhat i'teI I i~nr was distributed nirmally for the sample. All

ýtihiect.; were naive concc~rnvng the purposes of the experiments
ar'd no s~ubject was used undar more than one experimental condi-
tion. During an initial orientation, subipcts were req~uested
to perform to the best of their abilities. Cooperation was good
and motivation to achieve during trials was excellenst. The eni-

4tcrnon tabk. compejin.&Loiy trackin.q. %-3 of ten described as in-
teresting and challenging by the subjects.

Lxperimental Du.sign

Eight subjecta were tested under each of the following con-

ditions:

Condition A: Red stroboscopic flicker, 10 cps plus direct
suggestion.

Conditiot 3: White s~.und, 110 decibels ambient and direct
suggestion.

4Condition C: Blue stroboscopic flicker, 10 cps plus direct
juggestion.

Condition D& Red suroboscopic flicker at 10 cps plus indi-
rect suggestion.

Condition Es White sound at 110 decibels ambient and indi-

rect suqqdbstion.

Condition F: Blue stroboscopic flicker at 10 cps plus in-
direct suggestion.

Conditiun G& Control: no stimulation.

4 Cn.rdition H: Direct suggestion only.

Decisions on which subject would be assigned to a particu-
lax experaisumuLal c.osndition were accomplished from a tablo of
random numbers. Each subject was given four learning trials,
eight stimulation trials, and two end trials. Each trial was
of four minutes duration. Rest periods of four minutes were

4 given between trials.

Apparatus and Measurement

Psychanotor performance was treasured t-y a Falcon constructed
compensatory tracking device which consisted of joy btick c~ontrol

4 -20-
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of an electronic dot Criven erratically on a television typc
screen. The obiect of the task was for the subject to keep the
dot in a 2-inch square in the ,iddle of the screen. To add an
elemcnt of cognition (negative transfer of training), the con-
trol apparatus was rotated )0 dcyrees so that when the subject
pulled back on the joy stick, the dot moved laterally, when the
subject mnvpd thn joy stick laterally, the electronic dot moved
vertically. The rotation was made to the left in the case of
right-handed a-hjects and to the right fur left-handed subjects.
Permanpnt records of time on and off target, in seconds, were
kept on chart papur tracings produced by a Brush Recorder. All
of the rmeording instruments were located in an observation room
adjoining the experimental room and equipped with a one-way mir-
ror.

An elcment of cognitive functioning was measured at the end
of each trial by asking each individual subject to estimate the
percentage of time he was successful in keeping the electronic
dot inside of the target area. This estimate was then subtracted
from the actual performance scure. Thc difference, thus, rep-
resented a deviation from reality.

The flickering light source was a General Radio Strobotac
delivering a light intensity of 4,000,000 candle power at source.
This light was passed through blue or red gelatin filters with
filter factors of approximately two. The strobotac was placed
at a distance of !our feet from the subjects eyes and directly
over the compensatory tracking device screen.

The direct suggestion consisted of loud-speaker delivery of
voice suggestion that arm stiffness and eye closure would take
place and that drowsiness would occur. If these suggestions
were ineffective for a particular subject thes, su.jgestions were
given that bugs were :rawling on his arms and neck. ?ta. ambi-
ent level of voice suglestion was controlled at 80 decibels.

White sound from records manufactured by Cook Laboratories,
Stamford, Conn.oticut, was reproduced on maqnetic tape and de-
livered by stereo tape recorder through high fidelity speakers
to an ambient intensity of 110 decibels (Re 0.0002 p bars). In-
tensity was measured by a General Radio, Type 1551-C Found Level
MuLwr.

31G signals were recorded by an eight channel, Model D Med-
craft Electroencephalograph for one-half of the subjects (N= j2)
in this experiment.
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Indirect suggcstion was given by informing the subject, just
-ý(forc the stimulation trial3, that the stimulation might make
ii'., ill in some way.

RESI"LTS:

Psychumutur Performance

That the cub]cots assigned to the eight experimental condi-
tions were drawn from the same general population was indicated
by an analysis of variance computed on psychomotor performance
scores during four adaptation trials. No statistically signifi-
cant differences were evinced.

Thc medtiS and standard deviations of psychomotor performance
for the eight experimental conditions are shown in Table 1. Trat
these means differ significantly is demonstrated by the analysis
of variance study summarized in Table 2. The significance of the
mean differences have been tested by the t ataListic and these
data are reported in Table 3. Evidence of very significant dif-
fercnces (P < 0.001) exist between the Control Condition (G) and
all eyperimental conditions excepting Cordition F (blue strobe-
scopic flicker, 10 cps, %nd indirect suggestion). In additiorn.
very significant differences were found between Condition H (di-
rect suggestion) and all other experimental conditions. Further,
very significant difference* occurred between experimental Con-
ditionmn F and A, and E and A. A very .;9'nificant difference (P
< 0.01) betwcen r a:d B %.S measured.

Cognitive Functioning

The means and standard deviations representing the differ-

S, b ect-cen the subject's estimated and a'tual time on tarjet
are nhown in Table 4. That siqnificant differences exist be-
tween these means is evinced in an analysis of variance study
sumarized in Table 5. The significance of the obtained mean
differences is tested by the t statistic as shown in Table 6.
Rvider-e of very significant differences (P < 0.001) exist be-
tween the Contral Condition (G) and all the experimental condi-
tions. These deductions are clear ane consistent.

Of particular interest is a comparison of Table 6 with Table
3. The superior disruptive power of direct suggestion alone, as
lijLtd in Column !1 of Table 3, has faded in Table 6. All condi-
tions of stimulation have silrificantly interfered with cognition.

-22-
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Table 1. Psvchomotor Pcrformance Time on TargLt
during Stimulation under Varying
Experime-ntal Conditions

Conditirin , SD

A 62.5 22.3
69.5 24.3

C 69.7 25.5
D 71.0 22.1
E 77.3 14.6
F 79.9 18.6SG 84.3 5.5

35S.8 35.9

Table 2. Psychomotor Perfurmwaice Analysis of Variance,
Time on Target during Stimulation under
Varying Experimental Conditions

Source Sum of df Variance
Squares Estimate

Rows (trials) 342.6699 7 48.9528 Insig-
nificant

Columns (ex- 100,358.2324 7 14,408.3189 2b.s1
perimental P- 0.001
conditions)

Within Cells 245,333.125 448 547.6186

Interaction 10,035.944 49 204.8152 Insig-
;.ificant

TOTAL 356,569.998 i11

C E

CONFIDENTIAL

4

- L , * ~



4 .40 6 ~0 1 %0 0

0i 00 ' 00 00 a

U.,* W . .o .1ý ".9 1

0o 0. (D0.

M1 '1 0 c. 0.

c06 PO. A

010

.. 4 6. 4a 1
A w0a 0" I" .4

VS.,
' ' 0 FA %s A0

tg U w uU
4 u ' .0I o4414 .0.80 0

1. 1
-6-4 6 JI .a iU .10 4

A. A 9, a in0 6. IN t

L 24

CONFIDENTIAL

47



CONFIDEN~i AL

Table 4. Differences betwcen Estimated and Actual Time' on
Target under Varying Experimental ConditionsF Condition Mean SD

A i .

B 24 24.3
C 21 21.8
0 19 10.7
E 20 14.5

25 18.1.
G5 2.9

H 31 31.9

Table q. Coqnitive Functioning Analysis of Variance:
Differences between Estimated and Actual Time

4 on Target under Varying Experimental Conditions

Source Sum of df Variance r
Squares _Estimate

Rows lLrials) 445.9:: 7 63.70 Insig-
nificant

Columns (Experi- 24,169.33 7 3.452.76 7.94
mental Conditions)

Within Cells 194,A02 75 448 434.82 P4C0.005

Interaction 6,328.87 49 129.16 Insig-
nificant

TOTAL 225,746.88 ]511j
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E&-inats .)F tim- nn rarget are a non-spurious and stable

measure. vattano (lu4) has conducted an erperimer.t Ln which
siibjects -were given distorted knowledge of t.racking perform-
ance. His male subjcrtq did not accept the distorted scores
as factual. lie cot.eludes that the knowledQe of results pro-
vided by visual and kincsth~tic means (intrinsic) operates in-

*c,!penoently of knowir~nq of results provided b, a.. UALwiJsal

source. The stimuli in the Falcon experiment apparently L11-

terf•r,?d with the subjects evaluation of visual and kinesthetic

Cues.

T7, lirge standard deviations sho4Ii in Table I requires
some discus~ion. Th? standard deviation for the Control Group

(Coroitiots G) gives an indication of only miranoi• v.iation when
stimulation is not applied. Under stimulation some individualz
were not nnticably aitected wiiLie the performance oC others was

sewvcly reduced. This differential is reflected in the stand-
ard deviations computed under the conditions of stimulation.

A similar ulevation in standard JuviaLio.is occurs in Tabl..;
4 under all stimulation conditions while markedly reduced un'der
the CcCtiLul Condition. Again the variation is attributable to
covering the range from individuals not affected to those se-
vcrcly affected.

Respiration

Mere inapcction of mean respiration data revenls no signifi-
can% difference between any at the experimental crnditiuuu, oil
means falling between 16 and lb.4 per minute. It was disenvered
that those individuals threatened by the experimental conditions

increased in respiration rate while those who were suggestible
and gave positive reactions to sugqestions of drowsiness gave de-
creased rates. The net effect was that each cancelled .ct the

other and mean differences botweati bLimuldLion and control condi-
tions were nil. Variability did increase under stimulation con-
ditions.

94ectroinceohalogram§

Analysis of EIV tracings rovjals that two subjects reacted
with severe abnormalities. These occurred during stimulation
wtth red flicker. One subject responded with photomyoclonic

jerksi another with abnormal slow wvavc activity. One subject
evinced nominal breakdown of CEO rhythms under stimulation hy
blue flick,,.. Consideralle evidenco of photic crivinc was

-27-
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:-pna:Q't A0,ri.,, Pinr.e-i- ''td s itilizina flicker. It is in-
'crustin:; to nc'tc tra suc - estiblL. individuals produced records
indc.cLL n' Jrowry. relaixed ~.on-alertne-ss. Tht- use of ftecq-ency
cLr automnatic analyisi would h~ave been particulariy hvlp~u_. to
incasurc Lac 1jeti differtnnc--?. betweenn white soun~d and 1;hotic
flicker stinulatiujn.

The arsal.-cis of LEG tracingjs w~s madt. v.thout knowlec~qe en
the part of the neurol~ogist of the stimulation conditions used.

It can readily be se.'r, that the experimcntal stimulus most
*4isruptivc to efficienL psychomiotor performance and cogniti t

in this expc~iment is su.jgcotion delivered by the
human voice. ever~ thoucth, in thic czse, the voice suggestions
wcre delivered via microphone and loud-speaker. The words
hypnotize and hyprosis were not mentioned to the experimental
subjects but the Jifuct, sug~je*Lioai followed rather standard
hypnotic induction techniquos.

nod flicker is the experimental conditicn tiat produced
the severe REEG abnormalities previously discu~ssed. Red f lick-
or, when cornbý.ned with direct %uggestion. was alsc; the double
stimuli condi~ion producing the largest decrement in psycho-
motor perfo!:sance.

Neither flickwring light n~or white sound stimuli enhanced
auigymbLibility; in fact, they apparencly acted as distractions
reducing the effectiveness of direct sugqestion delivered sin-
MdV. The forces operating here can only be amsuered by addi-
tiunal experimentatinn measuring reactions to these stimuli

Subjective ruspon~es, spontaneously of tuted I-Y
concerning unpleasant affect. of stimulation wcre most often
&wported when thc ztimulue_ was red stroboscopic fli&kor (irerd-
ness, %iizzLness) And white sound (feelinja of unreality, disso-
ciation, and headache).

Individuals roactinc, most adversely to indirect tuggestion
-dere mart overtly auspicious itilLially arid qave evidence of
fooling threatened by the stimiuli. One individual s-ibjected to
indirect suggestion and red flicki~r torrinst.E9 pArtiripatiot. in
the study, m*L&ing. he felt both dizzy and conflised.

.28-
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From this experiment it is concluded that:

1. The incidence of incapacitat.ng abnormal cerebral re-
sponse to photLc flicker was 6.2 per cent. This occurred
under experimental conditions utilizing red flashes.

7. Red rlicker was more effective than blue in reducinq
subject performance.

3. Of the stimulating conditions employed, direct sugges-
tion was the most effective in reducing subject effi-
ciency in the protected environment of the laboratory.

4. Photic flicker does not enhance suggestibility in the
protected environment of the laboratory.

5. White sound when delivered via loud-speaker at ambitnt
intensities of 110 decibels does not act as a catalyst
tor hypnosis.

6. All stimuli employed reduced human efficiency.
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GROUP EXPERIMENTATION

In ordicr to verir.' that reeultu obtaine'd with individuals
c~uring 'he laboraoro'y experimv..*ts c~ulld be obtained witn grco~pz

vw-:fornii'i' mi I i try t;%xkx, it. was pro~posed that experimentation
be conciticticd with 3wral groups of military sub~ects using si'"i-
lar but miodiiied st;.mut. Acurrciigly a rcqt:osl was submitted
to eonduct. gruup (xperimentl. withi military subjects usinq li~lt
flickcrcv. on red sm;ý%w, liqjht flickered ois blue smoke, direct
suc'qesticon. and .- , ,n';eimulatý.-d co&itrol condition. Air Force
officials approved t),e use of direct suggestion with each group
stimulated acti.iq as its own co~ntrol but did not, for good and
sufiicient rearons, authorize. stim~ulation with flickered lighta.

PROCE01URLS:

The se'tting for the experiments was a football field located
on the rain reservation at Eglin Air Force Base.

Expeririunters and obse':ver3 were housed in the press box at
the to~p of the football. stadium. Loud-speakers of the stadium
public address system were adjusted so. that the transmissions
were clearly audible on the playing field. The experimental
groups were siubjected to hypnotic suggestions while engaged in
activitier between the two thirty-yarA lines and within the
near half of the field. Dr. H. H. McCord delivered the sugges-
tioins.

T'he exp~eriments were conductel with three groups using four
fteps wit), eac~i gr')up.

Step 1. Group One engaged in close order drill under the
eirection of its assigned officer. After arilling 10 minutcz
the group was balted in front of the stands and remained at pa-
rado reat for apyrux.imaLwly oie minute.

Ste~p 2. Group One again ergaged in close order drill but
during thim period they wore subjected to pretaped hypnotic sug-
ytestions in an atterpt to interfere with the dr~illing. After
drilling 10 minutes the group was brought to a halt in fr'wnt of
the stands and remained at parade rest for two minutes.
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Step 3. Group One again engaecd in close order drill for
L,:, inutcs Without stimula:ion.

Step 1. Group One arjaint en'ja'jed in close order dL .0 1. Our-
invj this pvciod they were subje'ctcd to live hypnotic sugges-
tions transmitted over the jPuLlic addresx system. Although

lztadLar had L~con rcquc.itcd tv drill for only 7 or 8 minutes
during this step (beca.use time was running short) he continued
the drilling for twenty min~utes.

Stec' 1. Group Two ai'sembicd and disassembled .45 caliber
automatic- pistols as the criteri-.n task. Thk weaponai were
placci on a blanket and each subject knelt on the blanket while
pvtfoiming*. Each subject disassembled and assemble'd his weapon
twice, by the numbersq, (components one at a time on verbal com-
mand) ;undcr direction of an NCO.

Step 2. Group Two again disazacnblcd and assembled their
weapons Ly the numLers. During this step they were subjected
to pretaped buggestion.

Step 3. Group Two again disassembled and assembled their
weapons but this time without the numbers, that is, each subject
proceeded at his own speed, and without waiting f.,r a step by
step commuand from the NCO. This procedure was done twice.

Step 4. Group Two iauain disassembled and assembled their
* weapons. twice, and without the numbers. During this step the

group was subjected to live suggestion.

Group 3

The four steps used with Grnu~p One were replicated except
that 7 ive suggestion 'was used in Step 2 and pretaped suggestion
duri.,. Step 4.

ItIction picture coverage was provided. Two cameras were
used to provide complete scene coverage and closeups of indi-
vidual responses.

Both live and pretaped suggestions were tape recorded, as
# given, and observer commuents were superimposed on the new Lape

recording by'Dr. H. L. Berridge of the Bioastronautics Division,
Air Proving Ground Center.
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Professional evaluators included a psychiatrist and a psy-
chologist from the UbAk' Hospital, Eglin Air Force Baso, t],Lee
psychologists from the Bioastronautics Division, Air Proving
Ground Center, and one psychologist from the Psychological Weap-
ons Research ?acility, Detachment 4, Research and Technology
Division.

SUBJECTS;

Three groups of Air Force personnel were provided. Members
if two ot the tairee groups were volunteers. The composition of
the three groups wds varied to present different types of chal-
lenge to the experimentebL.

Group I was made up of members of the Base Buri .rill
Team No. 1 under the direction of the officer normally in charge
of this group. This team was an experienced, 16-man drill team,
that practices once a week in order to remain proficient. Tests
using this group were conducted during one of the tfoam's regu-
larly scheduled prartie.e periods.

Group 2 consisted of 4 volunteers from one flight of the
Base Air Police Squadron. Their task was to disassemble and
assemble .45 caliber pistols und.Q4 the varying conditions.

Group 3 was made up of 12 volunteers under the direction of
a non-commissioned officer (technical sergeant) from the Base
DSu.Ial Drill Team who volunteered to serve am thair group lead-
er. This group, unlike Group 1. had never drilled together
prior to this test.

RESULTS AID DISCUSSION

So observable decrements in performance of either of the
two marching groups were apparent. Execution of drill cnmands
was substantially the same during the control and aLlulatlon
tests.

One happening, worthy of discussion, did occur. In the
Group 1 tests, the officer-in-charge rather precisely timed
Steps 1. 2. and 3 at ten minutes each. Before the beginning
of Step 4, he was requested to cut this step to 7 or 8 minutes
in the interest of conserving time. Significantly, how-ver,
althouqh the three previous drill periods ran approximately ten
minutes each, the fourth period which was supposed to be short-
ened, ran twenty minuter.

-33-
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It is possible that this was an accident on the pirt of the
•.-2.r who -a's responsible for his own tinming. This seems un-
LiKely in vi," rf hie accucary during the previous trials.

One explandtion dese:ving consideration is the phenomeron
of typnotic time distortion. Cocper and Erickson (19b4) deal
wit i this in th.cir book Timn Distortion in Hypnosis. They point
out that through hypnosis time can be made to pass rapidly.
Kroger (1963) also describes this phenomenon.

Whether or not the drill officer distorted time is only
speculated upon. He did more than double his allotmeuL of time.
The military implications of such behavior on thb part of a
curmoanding officer are self-evideiaL.

One individual in Group 2 had difficulty tn assembling his
weapon during stimulation with live suggestion. During the un-
stimulated test in Step 3 he war one of the faster subjects and
completed the task in less than four minutes. During the stim-
ulatiun with live suggestion the same task required in excess
of eight minutes. The evaluation of his performance by mili-
tary authorities, including the professional evaluators was that
the decrement !is his performance was due to a faulty weapon,
even though he had used the sante weapon during both the unsLimu-
lated and stimulated tests.

However one treats these isolated incidents, the significant

tindinq nf the group experiments is that hypnotic suggestion
failed to interfere in meaningful numbers with group perform-
ance in these tests. Additionally, at least fifty spectators
were seated in the stands, observing the activity and hearing
the suggestions without apparent effect on them with one possi-
ble exception.

The absence of interforprce with the group performance under
4 the coditions tested is attributed to the lack of emotion in

the test situation.

* -34-
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CONCLUSIONS AND RECOMMENDATIONS

Photic flitkv.; incapacitates a significant number of norrl
hut=ntn. It also reducca efficiency in humans not fully inca-
pacitated. These tacts have been establ-auied in. thh lIi.wi.aLcL
and hav.'e been verified in these experimpnts with individual.
normal human subJects. Its potentiai fcr use as a weapon is
considerable.

It is believed that even more effective methods for inducing
seizures by means of flickering lights can be developed. Avail-
able evidence oupporLa this contention.

Man is a biorhythmic creature. Whenever na,tural biortythms,
such as heartbeat, respiration rate, or sleep cycles are .nter-
fered with, the organism may malfunction. Whenever nitural
rhythms become arhythmic the organism does malfunction. The
natural bioelectrical activity of the human brain is rhythmic.
Photic driving consists of altering ,uatural rhythms bv rhyth-
mic stimulation. Seizures consist of arhythmic bioeloctric
discharges in the brain.

No studies have been reportcd in the literaLuLu or att•---ptz
to stimulate sub3ects with arhythmic or aperiodic flicker. Dr.
Mary A.B. Brazier J1957), one of the world's leading EEG neurol-
ogists. has speculated that aperiodic flicker, that is, varying
flicker frequencies by very slight amounts in non-rhythmic fash-
ion, may produce the kind of results here desired. The ration-
ale is that by aperiodically stimulating the alpha bioelictric
potentials at driving ranges, and activating neural pathways
that normally initiate rhythmic driving, an intolerable reac-
tion may be precipitated. This method should be tested in the

The use of increasing and decreasing flicker frequeoi.Aes
requires additional study. Questions to be resolved arL how
far can photic driving, once initiated, be conzinued by increas-
Ing or decreasing the photic stimulation frequenc.es. The sys-
tima most productive of severe results in the literatur- gener-
ally beIjins photic stimulation at three or fair cyclak per
second and gradually increases the frequency intil twenty or
twenty-two cycles per second is reached. It was this "'thod
that resulted in the accidental death of four monkeys (Do
Arellano and Windle, 1961). It was also this method that pro-
duced seizures in 25.8% of 120 subjects (Brandt, Brandt, and
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Vollmand. 1361). In contrast, Alexander (1960) who used four
itrobolunes flickerirng at fixed rates for two and one-half hours
with his subjects reported esscntially negative results.

In keeoirq with the objective of practical weapons applica-
tion and field use, one method of covering greater fie..d areas
with the same instrumentdLion is the employment of sweeping
light beams. This may be particularly effective in wooded
areas. Numerous accounts exist of seizures triggered by sun-
liyht flickered through trees while riding along tree-lined
roads. These are more frequent from Europe where tree-lined
roads are =ore c.mon than in the United States. Investiga-
tions uZ Lhe effects of sweeping light beams in the laboratory
should be conducted. Bean-s may be flic!:ercd through both peri-
odic and aperiodic grids to determine methods of greatest ef-
fectiveness.

Additional experimental work with color is warranted. Since
a differential has been fourd. a more precise definition of the
best color for these purposes should be identizied. Colors,
carefully controlled for intensity. '.equirinq additional study
range from yellow through orange to red and even near infra red.

It is known that diffusing light near the eye is more dis-
rupting than undiffurd flicker. Laboratory investigations have
generally employed opal glass or half ping-pcng balls to obtain
diffuuion. In exploratory experiments during this study, light
has been diffused by passing it through silk screens with highly
effective results. Obviously these methods cannot be used in
weaponry for field use. One potential method is diffission of
light by smoke. For laboratory use this would require nonstain-
4mg nontoxic smoke. Such a diffusing cloud has been produced

in the Falcon laboratory by atomizing mineral oil and spraying
. on a steel plate heated to 450 degrees Pahrenheit.

Additional work is required in identifying optimum lights
dark ratios. There is evidence that utilizing a constant light
sourco flickered by mechanical geans is more off-etve than
using stroboscopic flash with its short light portion of the

lightsdark ratio. Use of low intensity camercial photo-stimu-
lators without concomitant use of drugs leads only to meagor
results.

Experimentation with groups located in wooded areas using
methods found most effective in the laboratory is a logical
follow-up. Several methods of delivery have been considered.
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)lt1natcly it is believed that delivcry'by aircraft is most
promising. This may include air drops of parachuted flickering
flares and flickerin., lights mounted in low-flying aircraft.
Thtý use of spveral aircraft'flying predetermined formations
such as one following another or flyint' side-by-side are pos-
hibilitiej. Larqe areas could be coveied by this latter method
if sweepiiig light beama aIhould prove to be effective.

In actual use against enemy populations, restrictions ex-
pcricnced in the laboratory to guard against harmful intensi-
ties of stimulation to experimental subjects would not be a
limiting factor. Intensities to the limit of capability could
be uscd.

Efforts at succehsful application of suggettion techniques
should not be abandoned. The literature abounds with instances
amply demonstrating its power in situations where emotions are.
operating. The group experiments, as conducted, were devoid of
4emotional content. No attempts were made to implant cultural
or religious emotions. In combat the element of fear runs higb.
If five per cent of an enemy force reacted to photic flicker
with epileptic-type seizures, in a group. setting it is believed
that many more would bocome incapacitated through mob hysteria
Sand panic beha.vior. Individuals reacting to flicker adversely',
just short of seizures, that in, with nausea and dysphoria, may

4 be particularly susceptible. Tb. grnup experiments should be
repeated with stimulation including both suggestion and flicker,
but only after laboratory experiments identify the most effec-
Live method of dcliverinq flicker.

Likewise, sounds should'not be eliminated from considera-
tion but more effective types of sound must be sought. Pure

4sounds have proved to be ineffective but potential appears to
exist for complex sounds including white sound. Stimulation
with higher intensities, but for shorter periods to avoid per-
ruanent ear damaqe, may provide prove productive.

In summary, these facts have been established by the lit-.
erature search and experiments ut Utia study;

1. At least five per cent of a norsal population can be
incapacitated by moans oi photic flicker. Zn aadition,
substantial decrements in psychomotor perfnrmancw iud
cognitive functioning have been measured under cnndi-
tions of photic flicker stimulation.

4
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2. Red flicker is mo:L; effcctiv'e than. bluc in eliciting
.rneapacitatinq reactions to 2..icker.

43. DiiucL hypnotic suggcctior.. At-.n aiministered in the
1l:joratory. is hnighly ef fective, but is less effective
in group situation~s devwA, .ý emotional overtones. Po-
tuntial existq foe th use of siggestion to trigger
panic and lysteria when cmotiont; such as fcar, anxiety,
or anger are present w.hen the suggestion is applied.

44. Thu use ot pur-i tones in auditory flutter when adminis-
tered at 110 ducibels is ineffective but some potential
cxists tor the use -fE ic~unpl*ex ton.Bs. Whitc c-ound, -nm-
bincd with direct and indirect suc-gestion reduces psy-
ch'motor efficiency and cognitive functioning. Flutter-
ing of white sound should be studiesd.

45. Strong evidence exists that even more effective methods
for using photic flicker as a weapon vein he found through
further rcscagch. Areas requiring a~dditional study in-
clude the use ot aperiodic flicker, optimum light:daxk
ration, changes of flichcr frequency. eytont of photic
driving, effects of sweeping light bcams, color varia-
tions. and practical means of diffuaing light near the

4 ~internded subject.

Further work should be done in each of these areas of demon-
strated potertial. When the most effective ewant for obtaining
deletcricus result~s frmuniuAch of these rmetl~ods of stimulation
have been determined the stimuli sho~uld be combined, where pos-
sible, and studied. Upon completion of such studies meaningful

4 recoimmendations for the fabrication of actual wetapons can be
,formulated.
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CO4PENSATORY TRACKING TASK SYSTEM

To provide a quantitative and objective mear,-re of a sub-
joct's ability to perform under a variety of aua. ory, visual,
ana suggestive stimuli, z c..•,,•,nsatory tracking task system
requiring p~ychomotor activity was developed.

The tracking task system consists of two modified tele-
vision r:ceivers, a random motion generator, and a joy stick
con irol.

The random motion generator consists of a cam driven by
a geared-Lead clock monor at a rate of one revolution in two
miihutes. The irregular random surface of the cam operate6
two followcr arms which are in turn reonnected to two potenti-
ometers. Thus, a portion of the voltage impressed across the
ymtentiometers is ottained which varies according tQ the sur-
face of the e<nm being used. These two voltages are then am-
plified and impressed upon the deflection coils of the tele-
vision receivers. The normal deflection voltages in the
receiver are cor.neozed to a dunuy yoke to maintain normal
operation of the cacillator and puovide the nccencary high
voltage for operation of the picture tubes.

To prevent burning of the pictuzw tubes and to provide a
morz easily visible target, two sign waves differing in phase
by 90 degrees are impressed upon the deflection coils along
with the slowly varying random voltages from the cam. The end
result is a circle about one-quarter inch in diameter, which
moves randomly over the face of the two picture tubes.

The joy stick is connected to two potentiometers, one con-
trolled by fore-and-aft motion, and the other by side-to-side
motion of the stick. Electrically, these are connected in a
similar fashion tn the cam potentiometers described above, so
"that as the :am moves the circle away from the u,,sLu: of the
screen, the joy stick can be operated to move it back. A small
square (about two inches squarc) is marked off on the face of
the teleision tube. wi.*h tape, and the object is to keep the
moving circle within the stationary square.

Additional circuitry is connected to the deflection coil
amplifier, so that a relay opens when the circle is outside
the squ•are and closes when the circle is within the square.
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Additioral ciccuitry is c.oinected to the defltction coil
.tp.lific., so that a rzla,' opens when the circle is outside the
square and closes when the circle is within the square. This
:relay is connected to the event recorder or a Brush two-chatnel
record.,r, so that a continuous record of the am.unt of time the
subject is bot). on and off target is obtained.

One television set is placed in the experimental room and
the other in an adjuissing observatinn room. This provides the
expprimenter with a visual monitoring device on the subject's
tracking performance. A one- wy glass between the experimental
and observation rooms also allows the experimenter to observe
the subject during exrerimentation without the subject's aware-
ness. This arrangement allows all stimuli and tracking task
switches to be operated without uncontrolled distraction. A
microphone in the observatinn room connected to ceiling speak-
crz in the experimental room provides *he experimenter with a
means of communicating with the subject.

Accurate La.cki.ng tank performancc rr-sults wore obtained
from an event recuzduL.

C
4i
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APPENDMIX Ii

EXPLURATORY EXPERIMENTATION

Exploratory and pro-experimentation was condtsct.ed in the
ma-.n psyi..holog`cal laboratory in Denver anld in a branch labo-
ratory in.Irvington, Now Jersey. The purpose ef this activity
was to delimiit the number of experimental variables, to check
and modify instrumentation, and to select erratic cams of ap-
jpr~priate difficulty levels for use with the psychomotor com-

* penzatory tracking device.

It is emphasized that these studies were purely exp~lord-
tory in nature and neither tests of significance nor statements
of pro'bability are offered. Any conclusions drawn from them
ubould be restricted to the formulation of hypotheses for test-
ing in formal and controlled experiments.

DENVER LABORATORY STUDIYES.

Cam Number One

Nino male draft~men and reccea:ch assistants lnrally om-
* played but not engagcd in this protect w.ere ji-er fnim loarn-

ing trials on the lpsychomotor eninp..naaLory tracking device.
Mean scores were computed for each trial. These personnel
were then given single trials. of Lhe various stimuli i:1 ran-
do. tashion. For comparison purposes each subiject acted as
his own cont.zoll each subject's atimulation Lrial performances
were compared with fourth learning trial performance. The re-

* sults are tabulated in Table II-1.

Cam Number Two

Five subjects obtained from local college employment of fi-
ces were given four psychomotor compensatory tracking learning
trials followed by stimulation trials as indicated ;r Table

* tI1-2. Intensities of sit.mulatien were increased over those
14sed in Table 11-1. Assignments to order of tutimulation was
random. Decrements in performance from those shown in Table
71-1 have increased. It should be mentioned that Cam No. 2

* waa too erratic in certain phases of its cycle to permit mas-
* tery with learning.
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TýLlc L1-i. k,.xpJ-Irley Experiimentc, Can No. 1, P.,chomotnr
Cumpenzator- Tracking Time on rarget
in Percentages, N - 9

Difference
Experimental Condition Mean from 4th

j ScoreSr Learning Trial

lst Learning Trial 79 -14

2n# Learning Trial 91 - 2

3rd LeaLaing Trial 91 - 2

4th Learning Trial 93 x

i hWhiLw Sound, 70 db* 94 + I

White Sound, 90 db 93 0

Red Strob, 4 cps, 'i million cp 93 0

Red Strnb, 10 cps. m uillion ; 97 + 4

Rud Strob, I? cps. 1 million cp 95 + 2.

Suyyuý.Lion Only 90 - 3

White Strob, I million ep, 10 cps 92 - I

4 IWhite Strob, 1 million cp, 17 cps 97 + 4

':..&te Str-b, J. million cp, 10 cps
and Suqqestion 8C -1'

tCeiling Flicker, 4 c1p 86 - S

Ceilliag Flicker, 10 cps 95 + 2

Ceiling Flicker, 17 cps 93 0

*Re 0.0002 pa bars.
tThree, 4-ft, 15-w, fluorescent bulbs fixed on lab ceiling.

NI-2
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Table II-1. (Continued)

; I ~Dif fuenerce

perimentl Condition oeMean from 4th
rC iLearning Trial

Sound 600 cps fluttered at 10 cps
4and Ceiling Flicker, 10 cps 95 + 2

souno 4UU-1200 cps, f.uttered at 10
cps .and Ceiling Flicker, 17 cps 94 + 1

Sound 400-1200 rpr, fluttered at i0
cps and Ceiling Flicker, 4 cps 96 4 3

Sound. 400-1200 cps, fluttered 4t
4. 10, and 17 cps 97 + 4

Blue Strob, 4 cps, a .lllion cp 91 - 2

Blue Strob. 10 cps. , million co 91 - 2

SBluc Strob. 17 cps, I million -p 90 - 3

Green Strob, 4 cps, ½ million cp 94 + 1

Greon Strob, 10 cps, ' million cp 92 - 1

4Green Strob, 17 u.*, ½ million cp 91 - 2

Red Strob. 4 cps, I million cp 88 - 5

Red Strob, 10 cps, 1 million cp, 83 -10

Red Strob, 17 cps. 1 million cp 86 - 7

Blue Strob, 4 cps. 2 imllion ep 86 - 7

Blue Strob, 10 cps, 2 million cp 83 -10

Red Strob, 4 cps, 2 million cp 85 - 8

*Red Strob, 10 cps, 2 million cp. 75 -17

Red Strob, 17 cp., 2 million cp 80 -13

11-3
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Table 11-2. Explux&Loty E>vrcisnents, C=~ N1e. 2 Psychomotor
Compensetory Tracking Time on Target in
Percentages, N

Conitx~n Me~an Difference
I. Lurienta :: Learning Trial

-16

2nd Learning Trial I 73 - 4

3rd Learning~ Trial 72- 5

4th Learning Trial 77 3M

White Sound 100 dbe 78 + I

Red Strob, 4 cps, 2 million cp 97 -20

Red Strob. 10 cps. 2 million cp 49 -26

Rod Strob. 17 cps, 2 million cp 59 -18

13111" SLrob, 4 cps, 2 million cp 71 - 6

Blue Strob. 10 cpa. 2 million cp 62 -15

Blue Strob. 17 cps, 2 million cp 69 - a

so~uid Flutter, 400-1200 cps,

I 'r d*0C 4 cps 768.

Sound Flutter, 400-1200 cps.
100 db 10cps 79+2

bound Fluttat. 400-1200 cps.
100 dbS 17 cps j 9 +:

Suggestion only 66-11

S0. 00 02 pa bars.

11-4

CONFIDENTIAL



CONFIDENTIAL

Ctw' '",aTber Three

Three subjects obtined from the Colorado State -..ployment
Service were givcn four pjychomotor compensatory tracking learn--
ing trials followed by stimulation trials .as indicated in Table
11-3. Assiqnments to order if stimulation was random. Cam No.
3 was belected for use in formal experimentation. This ram pro-
vided an initially desirable di~ficulty level and gave evid-nce
of an orderly learning curve. kesult&a are summarized in Table
11-3.

Diff.ucd Flicker

Three subjects wore exposed to photic flicker of up to four
million candle power with the light diffused by silk screens
placed four inchea from the eyes. Two screens were used, one
of white and one of red. It wAs impossible to measure tracking
performance under these conditions because the target could noc
be seen during stimulation with such intense light, even though
the target was clearly visible through the silk screena wken the
flicker wes not turned on. Flicker rates were begun at 4 cps
and slowly inercaqed to 11 cpa at 4 million candle power. The
intensity waa then set at 1-1/2 million candlc power and flicker
rates slowly increased to 22 cps. Rates were then decreased

back down to 11 cps, intensity changed to 4 million candle power
and rates slowly decreased to 4 cps. Fach subject was stimu-
lated twice, once with the white silk screen being used and once
with the red screen. EEC tracinqu were taken with two of the
three subjects..

All three subject, reported vivid visual hallucinations un-
der this stimulation. Closing the eyes intensified tha halluci-
nations. Two subjects became nauseated, one to the extent that
several aJurs were reqTirod for recovery. Tha third z-ozjcct re-
ported feelings of dissociation. EEG evidence was that severe
alpha 'blockiny occurred in the subject reporting nausea and
downward driving in the subeeL reporting dissociation. Reac-
tions wer* more severe under conditions of red stimulstion.

Formal experimentation with this type ot stimulation i4 war-
ranted.

IRVINGTON LAB STUDIESs

Potty subjects between tl,u ages Af 21 and 30 were recruited
ftom Ute Newark Collugo of Engineering ,.'d local medical tecd-
noloqy schools.

C I-S
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Table 11-3. Exploratort Pyrperiments. Cam, No. 3, Psychomotor
Compensator-., Tracking Time on Target
in Pcrcentages, N - 3

m Difference
ExperMmental Condition oean frcm 4thScor Laring Trial

1st Learning Trial 59 -23

2nd Learaing Trial 66 -16

Ird Learzai.i Trial 77 - 5

4th Learning TriRl 82 xx

!White Sound, 110 db .83 1

Wh-te Suurd and Direct Suyyestior 74 -8

'Red Strob, 10 ler and
Dire#t Suggestion 60 -22

'Red Strob, 10 cps and
Indirect Suqqestion 73 - 9

'Blue Strob, 10 cps and Suggestion 74 - 9

'l1ue Strob, 10 cps and
Indirect Suggestion so - 2

SuqgestJ.on Only 67 -15

SounG Flutter, 400-1200 cps
64, 10. ana 17 cps 85 +

:11. 0.0002 j bars.
'2 million candle power.

1C-4
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Instrumentation co,ýsistcd of a tMeccrart 8-channcJ. clcctro-
encephaluqrdile, . ph;,to- ::timulatrng 'ce it. audi,;--Liaula:ina
dt-vice trig'nieor.- to del-ver white zsound, a spetri~lly-adaptedi
com7-:rcial projector, a strIp ch.-;rt recorder, a sional decod,,r,
and two tape recorde-rs on which instructions arnd stimuli wer..!
prolirarmied.

.'c photr-stianulating device docristed ur a General Radi.,
Strcohctac ".ounted tc, ..he rear of a fiberboard box. The neck
of ten strobrtac reflector holder fit into a metal sleeve which
Pxtcr.dcd into an opening~ in the rear of Lthe box. Slots prn-
*,ided a neans for isn of color filters and Fiberglas light

ý,t.nanq An ooening in the front of the bo2: held a tr.ýs-
r-%-..-nt d isc, set vertically and mounted on ediye bearings to
permit rotation without use of a central axis. Tnfu transpckr-
en* iisc was driven by a smAll electric motor at 30 rpm. A
multiple spital disr w ij superimposed partially over and sur-
rouineing the transpare t disc. This arrionyeit~teti permitted thc
use of various colors and designs, including :ýackliqhted color.

Instru.'cnrtatior'. for the cognitive test consisted of L e
mcrcial slide projector which flashed simple ar:.thmetilc (sub-
traction) problems onto a black screen fixed directly above
the photo-etimulating dcvice. Tho slides were made on color
film so that the appearance of the vq.-iMnna on the screen was
white en black, with a mitanium of stray light to pirvide dis-
traction. Frequency was proqr&mmed aned cumnotely controlle-d by
a Webcor Sq~uire taspe recorder located ou1tside the expeirimontal
room. Sound signals from the progirdemed tape were Zed inu; .a
d..codor which activated thc charge mechanismi of the proJcrtor.
PerMinent recorula. were obtainedi on a strip chait. muarkead by a
**ridyw-L.ype& recording; !-ter s1-wing the prisentation of a pro-
gu,.ted material sA.e the subject's reactions ar. obtained from a

Three slide magaz.nes were used, with 64 slidep in e~ach in
random order. N'sulat the slioer in each magazine were the same,
they were placed in the ma.yazine !.& v t'.ffeiuwnt ran~dom coqunnce,
c.ý.J u±Cferent urror c-quations woer iised in each series. 'Me
magazines were used in rotating order - 1, 2, 3. 1. 2, 3, etc.-
in order to prevent the suhject from memcerizing the order of the
errors.

A 2-wdy iuiterc(,m was u3cd to maniatair. contact wit),. the sub-
sect. Obnevvation was rossible via a one-way mirrnr.
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The intencity of light :clivered by the strobotac was four
.'illiun %.czale power at the source. The red and blue filters
attenuated the liqht by a filter factor of approximately two.
Furtncr :,-tunuation occurred haocause of the discance of the
sub)ect from the light source, which was 36 inches. The inten-
sity ut light at the retina was estimated at approximately one
milli-n candlu Pnwer.

The white sound was generated by audio-analgesia equipment
called the Auralgesid. delivered through two loud-speakers at
an =,bint intensity of 110 decibels (Re 0.0002 i bars) in the
experimcntal roeom.

The fnolowing instructions were pre-recorded and presented
to each subject.

I. Instructions Pefore the First Loarning Trial: 'Make
yourself comfortablc now. Place your feet flat on the
floor, your left arm on the arm of the chai, and your
right hand resting on the switch. Keup your eyes on
the scrccn ahcad of you. When the experiment bm.j ns,
there will be flashed on the screen simple arithmetic
problems and their answegs. These will be problems in
subtracLtoa. Sce of thcsc answers will be incorrect.
When you aeo what appears to be a wrong answer, quickly
derrenn the switch and quickly release it. (Repeat
last sentence.) The experiment is about to begin.*

2. Instructions Before Second. Third. and Fourth Lcarning
Trials: "Now the next trial is about to begin. Ass.ume
the same position, with your feet flat on the floor,
your left arm on the arm of the chair and your right
on the switch. When you believe an answer to be wrong,
quickly depress th' switch and quickly release it. .- ,
expesrr.ent is about to begin."

3. Inxtructions at End of Exch Trial; ""here will nov be
a onu-minute rest periou. Just relax and take it easy."

4. Instructions Before Stimulation Trial No. 5: "In the
following experiment you will be required to do thq
same thing as Defore--that is. perform your task as
accurately as pnosible and indicate errors by depres-
sing t!.: switch under your right hand. Now, in addi-
tion to the previous conditions. you will be exposed
to flashes of light and a steady noise."

Il- I
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R eL;±Ct Pr-:-I'.* qinr.tton. 8 SubcetCs: 'We will now

begin nur nc.ý .. ;orirmcnt. Du: tnq thic c:.Fcrircnt, you
will experience several or ill )f the followinj reac-
tions. You will not b-! able to control the twitching
in your fingerti anJ your hands. You will dcpress the
switch uncrntrollably ani at th,., wrong tir'. The mate-
rial on the screen will jump, become muddled and con-
fused. so that you will not undeistand it. Your eyes
will smazt. Tney will tear and blink, causing blurring
and distortion of your vision. You may indeed find the
effects so overpowering thda yvO will bacome increasingly
drowsy and sleepy. You will become dizzy, confused, and
you will not be able to think straight. The experiment
is about to bogin."

Indirect Pro-Te.t S•rm--tion. 8 Subjects: *In the next
experiment, iou will receive subliminal suggestion by
way of sight and sound. You have no doubt heard of sub-
liminal suggestion in connection with tests conducted
in movie theaters and on televiiin. These. te3ts showed
that, when a messaqe is flashed on the icreei: at a speed
too fast for the eye tw see and the conscious mind to
grasp, the subconscious does sce it nonethel.zss, and,
cince the messagp by-passes the critical conscious, it
S.citic.lly carried out by the subconscious. In

this case, you will receive subliminal suggestion through
two channels. There iz a special device behind the fil-
ter on the stroboscope which will project visual sublimi-
nal messages. And, a tape recorder will delivwr similar
messages through your sense of hearing. The taped mes-
sages will be dwlivered at twice the speed at which they
were recorded: This distortion will prevent the con-
scious mind from understanding the messages--but the sub-
rnnscinus will unscramnble and grasp the massage-. The
recorded messages will be further distorted by the white
noise. Our purpose in this expt.i'iment is to discover
how much your performance with the arithmetic problems
will be disrupted by the subliminal uuggestion--how many
more errors you will u,•k.--1,;w difficult it will be for
you to control the erratic movements of your tingers on
the switch, so that you will depress it uncontrollably
and at the wrong tima--hw , mueo confusion you will feel,
so that you will be un'able tc recoqnize the errors, or
will see errors where none exist. The experiment is
about to begin."

CONFIDENTIAL
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During ;timiilition. the '_qwd material, racorded at
J-3/4 ips an4 plaveQ back at 7-1/2 ips. was audible
through thp white sou:nd, creatinq a r.ther weird 4ound
e.ffect Every fifteen -.econds, the volare of white
sound was turned iown manua!ly fvr three seconds, so
LaL Lhe distorted taped material Llared forth. Of
course, there w::e no visual mpsmages, but the replace-
ment of the filter with another was intended to leave
the imprcssion that some unusual device was operative.
Naturally, distorted auditory material is no more in-
telligible to the bubconscJous than it is to the con-
scious mind. It is in thic ccnse that the suggestions
administered just Prior to the trial were indirect (per-
missive) suggestions.

Direct Suggestion During Exposure to Stimuli. 8 Sub-
iccts: The direct suggestions delivered during expo-
sure to the stimuli were alona the same lines as the
direct pre-tert suggestions, except that they 'were re-
peated in a variety of ways. Stress was placed on the
uncontrollable movements of the hands and fingers, the
twitching. etc., on the blurring and jumpiLg of the
numbers on the screen, on the confusion and disorienta-
tion of the subject, on the blurring and distortion of
vision, on the tendency to delay erzor reaction, on
un.arting of the eyes and on drowsinees, etc. The sug-
gestions were delivered in an excited, hurried manner,
intended to cause anxiety and stress. While the sug-
gestions ran continuously during the visual and audi-
tory stimulation, the white sound was manually turned
ofr every five seconds, su that the suggestions were
audible for the next five mcnnds; thus white sound and
3u;g1:ticn !lternat-d at five second intervals.

By-Play Suggestion, 16 Subjectý: An indirect "by-play"
suggention technique was employed in which two experi-
menters thoroughlv rehearsed a procedure consisting of
acting n-ut x nituation which indirectly suggested to
the subject that he was wired in such a manner that he
would be prevented from functioning normally in carry-
ing out his task. No instructions or explanationr were
directed to the subject himself; the experimenters spoke
to each other in cryptic monosyllables. One axperimenter
adjusted electrodes on the subject's wrist and fingers

while the other took "readings" outside the room. Fron-

tal, temporal, parietal, and occipital "resistances"

13-10
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SC.., ,- , with onc. c.:prrimenter holding
EEG leads to vir~ous patLt of the subject's scalp wdhile

ithe other took thu L,•Lainfqs". Using ether equipment,
"volta;g(s" were chccKd and "guards" were placed. "I.'-

the impr~ussion w'is left that di-rruptjon of motor func-
tion was incvit&Ll•,. v.,d a forecionc conclusion. Only at
one poirt was a direct suqggstion" m"de to the subject,
and that was to the effect that he shoitld not hesitate
to terminate the experi.L by speaking into the int.r-
com if he felt a ieed to dc. so, or if anything that hap-
pened "was too disturbing". Also "checked" were flic'ker
frit•nr•es ,-,d db levels. Dials were turned, switches
flicked audib':, and in other ways the by-play wan in-
tended to produce anx.*cy and 3nticipation oi .5isruption
effects. Since many of tic 'ubJccts were engineering
student', and presumably sophisticated, it was deemed
advisable to try this procedure out on a medical doctor,
to deter.nine whether anything "phony" could be cotected.
The pny'uician. acceptc0 Lhe proced.re witnout any ques-
tioni uf its credibility -iad authenticity.

rollowing the by-play trial, an additional trial was
run. In thi3 trial, tho subject was "tdken into our
confidence" and L',ld "just what we were looking for".
He waa t,.A.' Lhat, -. the pzcvio%'i r---- --- had het
"wi&ed in" for certain reactionta, but that the elec-
trical "contact" haA not yet been made--that the trial
had just been a "dry run" to check the equipment. In
the next trial the "contact" would be made and he wz.z
told just what was expected. Certain "electrical ad-
juctmenti' and con~nertinn" had been made to cause his
fingers #,, Inn "coordinatiuwi"% It was merely the pur-
p-ow of the exreriment to discover at which poin.r anti
At what intervals the "uncontro1!-n.ie i.srnpr i iL" re-
actionx" would occur. The equipment was "douole-checked"
before the trial began.

The results obtained in these exploratury experiments
are summarized in Table 11-4. Since this table reports
mean errors the positive scores represu•al. error increase.
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Table~ 11-4. LenErrReo ei eaecting Tra

1st 3 Learning Trials 40 5.3 +1.5

4th Learning Ttial 40 1.8 xx

Condition P. ~ lau'.
Aulitory Stimuli 40 5.1 +1.3

Condicion A Plus Direct
Pretest Suggestion 8 4.5 +0.7

Cc.ndition A Plus indirect
4 tuitest Suq~cction 83 4.6 +0.8

Condition A Plus Indirect
By-Play 16 6.8 +3.0

lCondition A Plus Direct
by-Play 16 6.0 +2.2

End Trial 40 3.7 -0.1

4L



bzsTP1MImNzw

1 USA Human rnginewrink Labe
1 USA Limited Warfare Labs

(Mr Milton Cutler)
1 USA Limited Warfare Labe

(ýu Matthew Wergovich)
1 USA Combat O'.rst ions,

Research Group
1 Picatinny Arsenal
I USA CUDL (Hfr C..W. Houff)
1 USA CRDL (Mr S. P. E..euns)
1 AMRL (Behavior 0-ten.:w L..lj
I USA Munitions Commnd4(ASU-Z
I OAR (Capt L. 0~. (foebe!)
I USX Aviation Medical Center -51

(Ensign R. S. Pomerollis)
1 USI Autation !4edical Center _ 1

(Mr P. J7. Wherry)
1 ACD (ASJ)
i WTD (wRTW)

a20 DDC

1 ARPA (Mr P. T. k4warda)
I Unly of Oklahoma a-geerch Institute
I Ohio State University
1 hAerl~can Insitute for aeseare

(Dr Slicbtenstern)
I Insttitut for Defense Analyses

(Classified Library)
5 Falcon R&D Company
I I CAZ (DR)
I APOIC (POP)
5 Det 41 RID (ATWR)
I fet 11, MI (ATTRt)
16 APGC (PGBAP-1)

,~4 let



I

DOCUMENT CONTROL DATA. U&D

Falcon Researvch & LDev,. ýplllli~t ComnX. I

Denver, Col"44'dI 0 om2!na

I 19 I0M TITL(

"The Developmunt of Weapon!: for Psycholoqical Warfare"

4 IC.'IPrIV, 4011 , T , , 4 .goa 1 " t M)

F1Iiil Techr.ical Documentary Report

Obitz, Frederick W. and McCoid, Hallack

S. C _.nC enG.. | .ta*16O*444 uS

Cent-,*,-t 08(635)-3,35 R
& -0gc, -o2-M40D--46

1 ~ ~ ~ ~ ~ ~ O 1141 1?@n-pORT .0') (Any.Vb....A ,i

10 A VA 16 A01IT?'L7 b ,&?10 4TO MICCSS

a;.alified reqta.stors may obtain copies of this report from DOC.

I1 SUJPSLIKNYMhAB MOTES IS SP 00SR01% MILIT&UV ACTIVITY

Directorate of Ar"•ament Dý•lvopm.:iL
*et 4, RTD, AFSC, USA?SEalin AF B•as•. Floli-l,3

13 ASISTRAC?

The purptise for thiF remoarch was to investigate thp potential of
flickering li.•ht, sound, and suggestion, singly and in combinaticon,
for use in psychoJog . al weaponry. A search of the.pertinent
literature was performed followed by individual and group expert--
mentation. The results obtained demncaLtaL,- that pot•c•aial LXiZ;,O

for the use of photic flicker aq a weapon. Suggection was e.ffec*-
Live in the laboratory but ineffective with mi-itary group. in a-i
.;nemotional setting. Further experimentation .. ith photic tlickc-
xiis•ly and in combination with suggestion is warrAnted. Recomm.•-
.- ,inv, For fjrth.r apecific research are provided.

DD'= 1473 ....- "
4--NEW



"b-- f. oaotmv -ean" of n

IV w .1r.' Oogsau ~ticm I-w i . .)' ~ n 1 061fo w " -!O .0t p. 1ii
InS.I 1.3 goI mirCC1

IOTEURYLSIMT04 CwhZ- (2 lý

:3- OIIV ON1N f Ithe P.Ol. lohe ne byh Ie~gca fcgo. s~ .d gt~n
n.. *tk..v '. I. ;-seife inqs -c ni t .. hi s cpss0 is

s..Ihc~ &Wmg-n 'W' o.he f Mvotinm~
-: IfPIT~IUT CLAwl-CATi Lec. th. a"se r UYe~.. hom. DoV sOth. eLnne DOC

Je .1,01L InIi DhlOI, "I S,.l5Od

Ig~ .M ; 0 -:1 Agsod F-.00e I s .esinoi Manua emM to , mlIwe,
*gs... ,. OcW., Alzo. -hon aeelgnbiv. Sham, that ossptiosl - -_______
-.. s,b, -o' been used for Ge.ss p M esoi Cas 4 *a .sflhs. (4) "U. S .-ofp *egoo.:*. in.p eaist. apase A Id Ns

tallest dim Ii (,am Me- ct~ioi quallistsdo.
3. REPORT TITLLE.e, Zf the citpow5.e ropotse ul go .11 sawl itw' * ssi t

apow4 gollen. Tit ea. ;.-. -;. - .. :& zi..a.t
-o .oa MngdoI It I& cannot be selected W..ghggg t.IMS89Asts

g,.k hJn, .. ~ -Iesf.CIS- e go ell copd.6to~ o ,mentavhe(S) "All ditliatibceosoi mls -f b4~-,n','e4 Qool.
,nggepsImvI fo wleo g ý~. tiled DO hgee. .AelI 1. .6""'hish

4. DE~I9TIVE!~T~1, ggeeoeese.. cgWs gthe type of .-
so . wS n

0
. .S. y;rC,7 s0, . .- týl.- Ibt los .9. U. 91~.s 145 1, t.~g Offs's .4 ?..v

-V d CN thsn D.wt elet &a. ~ . I'. ist e g o n,- ;f.c 6o"..
twat~I~ mon,- ogdg.i initial test, Notes

if n4Iegay. sho. took s~..I t br .4O sm..'. The oog %if I
.1w pf-ncs- 'he. -beallimle .- mmte.. .q.voo e&m 12. W014110* 40 UflT~ibti ACTIVITY: Z£- 111& .1. of .

::. 5iEPcT OAT: cc. rag W. th da o. I b oame", I p"oJosg offs, co thvor.. I .V VSwi... I. ftg tpe,.
it51.yw I , toe gi. " sigg I") I b y) th e aeo ch am. dg i. eel. m inc~lud~e sat~e.

ngiow ege . . of pub..bltotg 13I. j- DTRACTi tow#, b- iv sh I. Nii.-mc a %"#(e ad lOcl.gul
a.TOTAL NUMISOIfU#' PAGE&S Tlto4 Va soV qo'w OF0 he itiatest m .:#:m of III* C090 5

lOOMI itn "00 als tS.Opp v feilewigo. tthe body -4-.v-.14 ~. or VA !," .4s" p~scodirri. to.. oseew the I .-- i dtgo.I.pc * . .
agg.1 paws -eeo.dOolo 044*504oi be olleciged.

.6. MC-A5ifa Of RLIVIFlzW~ll llaa 3 ts w tota -meS ofg It A.,o * . .b e oghoc.40.:r. ,*
Wivcg'e s ,t eel sw Itie folif . t inte. 4 ss II Vn it*o @,tph it * ** *. .
A. CO. I ACT (AtGRANT MILIMUEW If * spinet., eway a. soisce , siath -g5gsln' I0s stytc

ihe "I., abele Aw~s m In of 1w cmovetg "W goo te . "Wht Ifo 601.0 to #the .-a.*gj .'sv , pmv.'ý4

igA. 6. St Oil. PROJECT HUMBE&:Es' AIhet6 %npprlpr.wo I W. IRS IMg004 u%LIM scit 0 ;9 f ,

*,Apialegg essr.mg nyoloti mustinh . lath g~.i-4.ni. Ii. NET Wot~qr~'t. . .. * g .fg..l~

Ct.1i ~.P.t s"s-t.. by Nssck the dwcoesen oogt I. identified gectdso go . 5sq-, S *g5l d..
'tim rsnMan ledOlV N'h8Flsimmif ectint. Timl e. OMMOW "M oe. Suhot %~l .. fIo.4' stg.ongetos Cwlpietodco....ve.W .s,: ~e .
ht. mases" te le ~clggsse -I. o lot' orsd,.Mo 11001" ihOO i.e ..g soes. Ii 5.

10. AV OLAOILITVLIMSTAI ION S0TICI.I gmwe, e.Is

00e,.,. mo tr-ig. dtgoeegnng~esn 6f the top.". 61.1. then the-se -

-u it,

tIlt

*u

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ V,,



DEPARTMENTOFTHEAIR FORCE
HEADQUARTERS AIR FORCE DEVELOP M ENT TEST CENTER (AFMC)

EGLIN AIR FORCE BASE, FLORIDA

3 August 1998

OW4 D 3 Sr E59

MEMORANDUM FOR: DTIC-RSM (FOIA 98-97)

FROM: AFTC/IMDF (FOIA OFFICE)
207 W. D Ave, Suite 214
Eglin AFB FL 32542-6852

SUBJECT: Change in the Distribution Statements/Export Warning Statements of two
Technical Reports requested under the Freedom of Information
Act (FOIA)

1. In accordance with DoD Directive 5230-25, a review of two technical reports was
conducted by this Air Force Activity, in response to a FOIA request referred to this agency
by the Air Force Pentagon FOIA office.

2. The review by the Air Force Research Laboratory (AFRL/MNOC), resulted in a
determination that the reportsAIY 355 592 fand AD 371 636 are no longer subject to U.S.
Export Control Laws and does not disclose Critical Technology.

3. Request your records be mark accordingly to indicate these changes. I have provided at
attachment 2, copies of the reviewing officials comments, should you need to contact them or
you require additional background information.

.4. If you have any questions, please contact met at (850) 882-3315 or DSN 872-3315.

OIA Program Manager

Attachments:
1. FOIA Request Ltr, undated, w/Encl. Case
2. AFRL/MNN, Ltr's, 15 Jul 98
3. Your Ltr, 31 Mar 98



DEPARTMENT OF THE AIR FORCE
AIR FORCE RESEARCH LABORATORY (AFMC)

EGLIN AIR FORCE BASE, FLORIDA

15 July 1998

MEMORANDUM FOR AFRL/MNOC A

FROM: AFRL/MNN

SUBJECT: FOIA Case File Processing Action (AD-355592)

1. I have reviewed subject FOIA request and determined per DoD Directive 5230.25 that this
information is releasable to the requester. After careful reading of the Technical Report (TR)
entitled "The Development of Weapons for Psychological Warfare," I believe that while said TR
is under control of the Department of Defense and has potential military application, it is not
subject to U.S. export control laws and does not disclose critical technology.

2. The Tech Report was published in October 1964 and minimally classified at the Confidential
level. The basic premise is that flickering lights, sound and/or suggestion might have
applicability as a weapon. In the intervening 30 years, all three have come to be commonly
accepted as potential "weapons" - in that they can be used to modify the behavior of a potential
enemy or criminal. Flickering lights have recently been featured on Discovery as disabling
technology for law enforcement officials. A pubic debate is on-going on the Internet about the
use of "infrasound" as a non-lethal technology which is several generations beyond anything
described in this TR. And finally, the use of suggestions as a means of influencing group
behavior is a well known tenet of Psychological Operations. Therefore, there is no apparent
cogent reason for denying access.

3. Questions may be addressed to the undersigned at 882-8276.

PAULETTE M. RISHER
Corporate Development Officer



DEPARTMENT OF THE AIR FORCE
AIR FORCE RESEARCH LABORATORY (AFMC)

EGLIN AIR FORCE BASE, FLORIDA

15 July 1998

MEMORANDUM FOR AFRL/MNOC .

FROM: AFRL/MNN

SUBJECT: FOIA Case File Processing Action (AD 371 636)

1. For the second time in 6 months, I have reviewed subject Technical Report (TR) and
determined per DoD Directive 5230.25 that this information is releasable to the requester. After
careful reading of the TR entitled "Investigation of Psychological Effects of Non-Nuclear
Weapons for Limited War (U)", I believe that while said TR is under control of the Department
of Defense and has potential military application, it is not subject to U.S. export control laws and
does not disclose critical technology.

2. The TR contains only contains Volume I of the study and only the third section,
"Applications, Conclusions, and Recommendations" (along with its synopsis and DTIC
Summary) were originally classified. Most of the conclusions are now available in open
literature including the Army's Field Manual 11-5, Leaders' Manual for Combat Stress Control.
The experimental design proposed (but never carried out) for a long-term follow-on study would
today be prohibited under the rules of "informed consent" that have become normative in
psychological research. Finally, the formerly classified section of the TR directly cites a
University of Chicago study called "Project Camelot" which is available on the World Wide
Web at http://www.parascope.com/articles/0297 congorpt.htin. Therefore, there is no apparent
cogent reason for denying access.

3. Questions may be addressed to the undersigned at 882-8276.

PAULETI'E M. RISHER
Corporate Development Officer


